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Abstract 
The purpose of this study is to analyze, from a macro perspective, the role of Information and Communication 
Technology (ICT) sectors in contributing to structural changes in the national economies of Indonesia and Japan. We 
focus on the periods from 1990 to 2005 for Indonesia and from 1995 to 2005 for Japan. For this purpose, we conduct 
decomposition analysis using input output tables. The results for the time periods examined show that ICT sectors 
played an important role in the changes in Japan s economy, but did not have a significant influence on structural 
changes in the economy of Indonesia.   
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of JIBES University, 
Jakarta   
Keywords: ICT; National economic structural changes; Decomposition analysis; Indonesia; Japan 
1. Introduction 
According to Langmia (2005), the role of technology in improving the lives of people cannot be 
understated in this day and age. In particular, Information and Communication Technology (ICT) plays a 
key role in modern life and cannot be separated from many essential tasks in daily living. Use of ICT can 
*
 Corresponding author. Tel.: + (81)-04-7124-1501; fax: + (81)-04-7122-4566. 
E-mail address: ubaidillah.zuhdi@gmail.com. 
Available online at www.sciencedirect.com
 2012 The Authors. Published by Elsevier Ltd.
Selection and peer-review under responsibility of JIBES University, Jakarta
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
750   Ubaidillah Zuhdi et al. /  Procedia - Social and Behavioral Sciences  65 ( 2012 )  749 – 754 
be seen in a range of activities, from computers to mobile devices, and this technology makes a valuable 
contribution to human life.  
The role of ICT can also be observed in economic activity. Mohan (2007) notes that ICT and the 
Internet-related services make up a significant portion of economic activity. According to Nasab and 
Aghaei (2009), economic growth theories predict that investment in ICT drives economic growth. 
Previous studies have shown the influence of ICT on economic activity. Zuhdi, Utomo, and Alamanda 
(2011) investigate the role of ICT in the economic activity of developing countries. However, relatively 
few studies have investigated ICT s effect on national economic activity in both developing and 
developed country at the same time. Therefore, such study is needed, because a better understanding of 
ICT can help contribute to global economic growth. 
The purpose of this study is to analyze, from a macro perspective, the role of ICT sectors in 
contributing to structural changes in the national economies of developing and developed countries using 
the cases of Indonesia and Japan, respectively. This study uses input output tables to examine the 
structural changes in each country s national economy. Specifically, we look at the periods from 1990 to 
2005 for Indonesia and from 1995 to 2005 for Japan.  
This study employs decomposition analysis to analyze structural changes using input output tables. 
Four factors are used to isolate changes in industrial production, including: (1) domestic final demand 
expansion (DD), (2) export expansion (EE), (3) import substitution (IS), and (4) technical coefficient 
changes (IO). 
2. Methodology 
This study uses the input output table data available for Indonesia (1990, 1995, and 2005) and Japan 
(1995, 2000, and 2005) over the time period examined. For the sake of compatibility across the different 
periods, industry sectors in the data are aggregated into 159 sectors for Indonesia and 89 sectors for Japan 
before applying decomposition analysis. The data tables for Indonesia in 1990, 1995, and 2005 include 
161, 172, and 175 industry sectors, respectively. On the other hand, the data tables for Japan in 1995, 
2000, and 2005 include 93, 104, and 108 industry sectors, respectively. The ICT sectors used in this 
study, which are identified from the aggregated sectors, can be seen in Tables 1 and 2.  
We then calculate those sectors according to the decomposition analysis method. The method can be 
observed in the following equation:  
X = AX + D + E  M,  (1)  
where X is vectors of gross output, D is domestic final demand, E is exports, and M is imports. A is a 
matrix of technical coefficients. After processing modification, we can write equation (1) as  
X = DD + EE + IS + IO  (2)  
Table 1. ICT sectors in Indonesia used in this study 
751 Ubaidillah Zuhdi et al. /  Procedia - Social and Behavioral Sciences  65 ( 2012 )  749 – 754 
Table 2. ICT sectors in Japan used in this study 
where X is the change in gross output, DD is the effect of expanding domestic final demand, EE is the 
effect of export expansion, IS is the effect of changes in import ratios (domestic supply ratios) or import 
substitution, and IO is the effect of changes in the technical coefficients (Akita & Hau, 2008). 
Because domestic final demand D consists of outside household expenditures, private expenditures, 
governmental expenditures, and stock changes, the effects identified from expanding domestic final 
demand can also be decomposed into four factors. Specifically, these factors are expenditures on (1) 
household consumption (DD1), (2) private consumption (DD2), (3) government consumption (DD3), and 
(4) capital formation and changes in inventory (DD4). Next, we discuss the results of the calculations.  
3. Discussion 
3.1. The case of Indonesia 
Tables 3 and 4 show the top five sectors that influence the structural changes in the Indonesian 
national economy from 1990 to 1995 (first period of Indonesia), and from 1995 to 2005 (second period of 
Indonesia), respectively. In neither period are ICT sectors included among the top five most influential 
sectors that affected structural changes in the Indonesian economy. In other words, ICT sectors, from a 
macro perspective, do not significantly influence national economic structural changes in Indonesian 
between 1990 and 2005. This finding suggests that ICT sectors are not prioritized by the Indonesian 
government during this period. As shown in the tables, trade is found to be the sector with the greatest 
structural impact on the national economy in Indonesia.  
The values for the decomposition factors are shown in Table 5. Private consumption expenditure 
(DD2) is the most influential decomposition factor on the national economy observed over both periods. 
On the other hand, among the decomposition factors, import substitution (IS) makes the smallest 
contribution to the structural changes in the Indonesian national economy. This finding indicates that 
private sector activity in the Indonesian economy is very active, but that import activity is sluggish. In 
other words, from 1990 to 2005, government policy in Indonesia supports private sector economic 
activity and tends to neglect import activity. 
3.2. The case of Japan 
Tables 6 and 7 show the top five sectors that influence structural changes in the Japanese national 
economy from 1995 to 2000 (first period of Japan) and from 2000 to 2005 (second period of Japan), 
respectively. For Japan, ICT sectors are included among the top five sectors that influence structural 
changes in both periods. In other words, from a macro perspective, ICT sectors plays an important role in 
shifting the structure of the Japanese economy from 1995 to 2005, which suggests that these sectors are 
prioritized by the Japanese government during this period. Further, the inclusion of ICT sectors on the list 
shows that the government s strategies regarding ICT in Japan have been successful.   
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Table 3. Top five sectors influencing structural changes in the Indonesian national economy, 1990 1995 
The values of the decomposition factors are shown in Table 8. Government consumption expenditure 
(DD3) is the most influential decomposition factor in Japan s national economic structural changes from 
1995 to 2000, whereas export expansion (EE) is the most influential from 2000 through 2005. On the 
other hand, among the decomposition factors, import substitution (IS) is the factor making the smallest 
contribution to the structural changes in the Japanese national economy over both periods. This finding 
indicates that the Japanese government is very active in the first period of Japan, and that in the second 
period of Japan exporters play a more important role. Meanwhile, import activity is sluggish in both 
periods. In other words, from 1995 through 2005, the Japanese government tends to neglect import 
activity. Figure 1 shows the movement in the value of each decomposition factor for Indonesia and Japan 
across the whole period of analysis. Figure 2 illustrates the economic growth of ICT sectors in Japan from 
1995 through 2005. 
4. Conclusions 
The results show that, from a macroscopic perspective, ICT sectors have a significant effect in 
changing the structure of the national economy in Japan, but not in Indonesia, during the 1990s and 2000s. 
This finding suggests that, during this time period, ICT sectors are not prioritized by the Indonesian 
government. On the other hand, the opposite is observed in the case of Japan, where the government plays 
an important role in promoting ICT sectors. Further, these results highlight the differences between Japan 
and Indonesia in terms of the role of ICT sectors in influencing national economic structural changes.  
The analysis of decomposition factors shows that private sector activity in the Indonesian economy is 
very active, but that import activity is sluggish. Meanwhile, government sector activity is very active in 
Japan s economy from 1995 to 2000 and export activity is especially active from 2000 to 2005. On the 
other hand, import activity is sluggish in the Japanese economy during both periods. 
In the case of Japan, the technical coefficient (IO) is the decomposition factor that increases the most 
from 1995 to 2005, which indicates that technological change is significant and that many new 
technologies are coming and developed over this time period.  
Economic growth in most of the ICT sectors of Japan, however, shows the opposite trend. There are 
two possibilities to explain this finding. First, ICT is not the focus of technological changes from 1995 
through 2005. In other words, investment in ICT is not a priority of Japan s government during that 
period. Because investment is not vigorous, large improvement in the ICT sectors could not be achieved. 
Therefore, we find that, from 1995 to 2005, economic growth in most ICT sectors in Japan decreases. 
Table 4. Top five sectors influencing structural changes in the Indonesian national economy, 1995 2005 
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Table 5. Decomposition factors influencing structural changes in the Indonesian national economy, 1990 1995 and 1995 2005 
Table 6. Top five sectors influencing structural changes in the Japanese national economy, 1995 2000 
Table 7. Top five sectors influencing structural changes in the Japanese national economy, 2000 2005 
Table 8. Decomposition factors influencing structural changes in the Japanese national economy, 1995 2000 and 2000 2005 
Fig. 1. (a) the movement of value of each decomposition factor (Indonesia); (b) the movement of value of each 
decomposition factor (Japan)   
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Fig. 2. the economic growth of ICT sectors of Japan from 1995 through 2005 
Second, ICT spread widely during the period between 1995 and 2005. In other words, ICT products 
become more commonplace, resulting in declining prices. This phenomenon occurs even though 
investment in ICT is vigorous. Therefore, we can conclude that economic growth in ICT sectors of Japan 
from 1995 through 2005 decreases even though increases in ICT investment occurred.  
5. Future Research 
This study shows that ICT is an essential component in economic activity, and also that ICT has 
different influences on the structural changes in the national economies of developing and developed 
countries. The differing influence of ICT can be explained by the fact that the distribution of ICT in the 
world is still not uniform. 
A comprehensive description explaining the role of ICT in the structural changes of national 
economies, however, has not been completed through this study. Therefore, future research is needed in 
order to overcome the limitations of this study. Future research suggested from this study are (1) 
consideration of the factors that cause the different influences of ICT between countries, such as ICT 
regulations, (2) examination involving expanded observation periods in order to conduct deeper analysis 
on this topic, and (3) consideration of the influence of other factors, such as investment in ICT, in 
analyzing the role of ICT, especially in the cases of Japan and Indonesia examined here. 
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